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a developed  Co  allocate 


In  this  study  a linear  prograssning  mod> 

Che  1965  supply  of  livestock  fecdscuffs  Co 
beef  cattle,  and  dairy  cattle  produced  In  e; 
country  during  chat  year.  The  allocation  vas  based  on  the  least-cost 
formulation  of  diets  chat  set  nutritional  xcqulraaenca  established  by 
the  Kational  Research  Council.  The  feedstuff  supply  vas  first  allocated 
CO  each  class  of  animals  independently  and  then  tn  cha  five  clnesea 
aimulcaneoualy.  The  coat  and  cnopnsltlon  of  the  independent  and 
aimulcaneous  formulations  of  the  diet  for  each  class  of  aninsl  In  every 
region  were  compared.  An  effort  was  nsde  to  determine  Che  "optljDuai" 
location  to  produce  Che  five  classes  of  animals  on  the  basis  of  tbe  cost 
of  tbe  lease-cost  formulation  of  dloca  by  an  Iterative  procedure,  using 

the  feedecuffs  were  allocated  among  classea  of  animals  simultaneously  thsn 
uhen  allocated  Indepeodently.  This  was  due  Co  the  conpecltloo  foe  Che 
aggregate  supply  of  nutrients  among  the  five  clesess  of  llvestoclc.  The 


fcedscufts  vhich  hj 
supply  at  Che  feedstuff  w 


source  of  Che  llmltlnB 
lodf|epeoDS  feedscuffs 


furnish  ti 


.C  supply  is  conCalDcd  lo  fesdscufts  vhich  have  differing  quanclciua 
I Che  clieapesc 

IS  slccroaclve  so* 

s required  amounts  of  the  limiting  ni 

costs  vere  relatively  high  in  regions  in  t^ich  the  stipply 
t sufficient  to  produce  the  quantity  of  livestock 
products  consuioed.  To  Che  escenc  cliac  locally  produced  feedscuffs 
were  avollable,  llvcetoch  producers  in  deficit  fcodstuffs  producing 

stuffs  producing  regions  for  the  market  in  those  regions.  Once  the 
local  supplies  of  fcodstuffs  were  ucillced  the  cost  of  the  diet  in- 
cressed  tepidly  in  the  deficit  feedstuffs  producing  regions. 

The  averege  of  Che  costs  of  diets  as  decoriBincd  by  four  iterscions 
of  the  model  gave  an  ostlmace  of  feed  cost  for  each  class  of  animala  by 
regions  from  wblch  Che  feed  cost  difference  equivalent  of  the  trans- 
portation  rate  (FDCETR)  could  be  calculated.  Ibc  location  of  broiler 
production  was  significantly  ooc  of  phase  with  the  cransportscion 
race  (TK)  and  FOCETR  method  of  orienting  ptoduccloti.  This  suggests 
chat  in  1965  any  large  scale  expansion  of  Chc  broiler  industry  would 

would  have  otost  likely  occurred  in  Che  three  Kldvcstern  regione.  Egg 

within  each  region.  Pork  producers  faced  a general  situation  of  baing 
neither  market  nor  feed  prodneing  region  oriented  due  to  the  TR  and 


dlffcrcncre  Ijelng  relatively 


The  proiluctlun  of  led  beeC  wag  generally  maiket  oriented  In 
cooparlns  the  IS'e  aiul  FCUKTH's:  however,  the  cost  of  the  fed  beef 
diet  tended  to  bo  nore  sonaltive  to  the  exhauficlon  of  tlie  local  feed 

whidi  fed  beef  production  was  market  oriented  appeared  to  depend  upon 
the  quantity  of  locally  produced  feedelutfi  aveJluble  in  conauniptlou 


In  general,  the  hypothoals,  that  livestock  and  livestock  products 
were  being  produced  In  areas  where  the  cost  of  shipping  a unit  of  pro- 
duct from  the  production  region  to  the  conaumlng  region  was  lees  than 
Che  difference  io  tl,e  coet  of  the  diet  between  the  two  regions  used  to 
produce  tlie  unit  of  product,  was  found  Co  be  true.  However,  the 
hypothesis  woe  refuted  In  the  case  of  broilers  and,  to  a lesser  extent. 


te  Influence  of  alternative  public  policies  oi 
•n  different  regions  can  be  eatlcsted  by  the  ui 


Nore  speeifically.  It  le  now  possible 
policies  as  Cl)  Increasing  the  price  c 
(2)  changing  levels  of  production  of  v 
of  new  feedstuffa  or  nutrient  sourcea 

stuffs,  1.0.,  Increasing  lysine  conceot  of  corn. 

The  sioiulraneoua  least-cost  formulation  model  of  cho  flvt 
In  eleven  regions  can  be  expanded  Co  k diets  and  n regions.  ] 
this  model  can  be  used  In  a comprehensive  spatial  equilibrium 


quantltlvely  evaluate  such 
I commodity  of  eommcdlcies; 
:ous  feedstuffsi  (3)  Che  cffei 
livestock  producCloiL;  (4)  a 
me  or  several  feedecuffs; 


alirultation  model  o£  Che  llvescoek-fead  tob-sccCot  of  Clio  national 
economy.  By  utlUalng  realiBClc  diot  cocts  che  broad  aKeumpclons 
that  ate  fcequoncly  made  In  spatial  e(juiHbriiini  nudela  can  be  avoided. 


IKTROUUCIIOM 


Capital  and  labor)  arc  applied  to  ionobllo 
resourcoe  <land)  in  a Boograpltic  pattern 
vhich  allowe  the  greataaC  ccoooalc  product  tt 
each  unit  of  mobile  ceaourcc  (12,  p.  639), 


In  the  Uvcatook-iced  sub-aectoc  of  cSo  national  economy,  feed- 
atuffa  are  produced  on  the  iamobile  reaource,  land.  In  the  form  of 
graina,  oilaeeda,  groee  and  legume  roughagec,  and  other  feedatuffa. 
Theae  fcedatufCa  are  converted  into  coneumer  gooda,  l.e.,  meat,  egge 
and  alljt  by  livestock  end  poultry.  The  harvesting  of  a feedstuff  la 
accomplished  either  mechanically  or  by  animals.  In  the  production 
of  milk,  poultry  products,  and  Che  higher  grades  of  pork  and  beef. 


feedscuffs  a 


! harvosted  b 


are  detached  from  tl 


e coofined  c> 


a.  Once  feedscufls 
a channels  of  commerc. 


Because  of  the  differences  In  the  physical  environment,  enterprisea 
speclaliting  in  the  production  of  specific  foedstuffs  have  a certain 
advantage  over  enterprjeea  apaclaliilng  In  Che  production  of  other 
crops  in  eetcain  geographic  areas,  On  the  other  hand,  most  livestock 
products  are  consumed  by  people  vho  live  Isrgely  In  densely  populated 
areas  often  located  hundreds  and  even  thousands  of  railea  from  where 
feedscuffs  are  produced.  Ac  the  present,  little  corrslatlon  exlBCa 
between  Che  geographic  location  of  feedstuff  prodocclon  end 


of  livcBCook  products.  A regional  conjiarlson  of  the  nunher  of  people 
(ccesunere  of  llveeCock  products)  sod  the  production  of  broilers. 
eg£5,  fed  beef.  mi)k.  and  pork  for  cloven  regions  of  the  United  3tetos 
Is  given  by  the  pcrcontagcn  in  Figure  1. 

The  location  in  which  each  type  of  feodatuff  can  he  econocilcally 
produced  is  unique  to  a crop  but  often  estends  Into  several  etates. 
Corn,  for  esaiople,  is  prodaced  in  all  the  Contlucntal  states  with  the 
bulk  of  the  production  being  in  the  HidwesLem  states.  Oats  are  grown 


of  the  Great  Plains  and  Veacorn  plateaus.  Grain  sorghum,  a crop  of 
importance  only  since  World  Wat  11,  la  produced  in  the  Itclgatcd  regions 
of  the  Southwest.  The  oil  seed  meals,  which  arc  joint  products  of  tho 
vogotable  oil  industry,  are  grown  In  distinct  regions  with  little  over- 
lap. Soybeans  are  grown  throughout  the  corn  belt  and  the  Mississippi 

protein  feedstuffs  are  processed  wUernwr  livestock  sod  poultry  are  Blsugh- 
tered.  Feedstuffs  from  marine  sources  arc  produced  in  the  Coastal  areas. 

A new  dimension  has  been  added  since  1960  — synthetic  nutrients,  tho 
production  of  which  is  not  tied  to  a physical  environment  per  se  but  to 

becomes  mobile  In  tho  long  run.  whereas  tho  physical  cnvlrormenl  Is 
relatively  permanent. 


In  recent  years,  tcchnnloglcnl  advances  in  transportation  hove  re- 
duced the  cost  of  shipping  both  fecdscuffs  and  livestock  products.  To 
the  extent  that  this  has  reduced  the  cost  of  esscmbllng  feedstuffs  and 
the  cost  of  the  slilpment  of  meat,  it  hue  Incroascd  the  nunher  of  locations 
in  which  livestock  nay  be  profitably  produced.  This  creed  has  been 


ficcelerdted  by  Che  cei 
nutrlclonisce. 

ece  now  expresficd  in  cet 


'□  Dsde  by  nniisel 


I nutcienc  required  Co  produce  specified 
if  Che  quenClCy  of  enecgyi  proCeln>  aelno 


Aninals  can  retrieve  nutrlencs  from  plenc  eources.  enlael  by-product 
scuffs  differ  in  Che  kind  end  amounc  of  nucriencs  made  evaileble  Co 


e feedstuff  Co  be  differenC  f 


rccrievsl  race  of  the  ssae  nuCrient  from 
r Che  vurioos  classes  end  veishes  of  anlnels. 


Furcherraore.  pUyaiologicel  differences  in  the  dlgeaclve  sysceaa  of  Che 

producers  now  evaluate  feedacuffe  on  the  basis  of  their  ability  co 
ueke  nucriencs  available  co  animals  rather  chaa  as  components  of  a feed 

Uhere  home  grown  feedscuffs  are  available,  Che  feed  formulation 
problem  is  simply  to  find  feedetuffs  which  will  combine  with  tbc  home 
grown  feedeCuffs  Co  satisfy  Che  enimals'  nucricnc  requiremencs.  This 

Che  speclelired  livestock  producers  have  e large  number  of  alternatives 
in  that  a large  number  of  feedstuffs  are  eveilable  in  the  market. 

Because  the  edvancages  of  specialisation  are  becomlog  more  apparent. 


In  tho  feoiling  ot  livestock.  During  die  pact  20  years,  Che  porcontogc 
o£  foodstult  sola  Iron  fariM  has  Jneroooed  £rais  25  Co  55  porcenl. 

The  etcuccure  and/ov  locacion  of  Uvescock  and  poultry  pco- 
duclion  has  changed  dramatically  over  the  past  kO  years  and  parcicul.nrly 
vithln  the  last  15  yearfi-  Droller  production  once  ctmeoncratod  near 
major  population  centers  has  moved  to  luora  distant  production  areas, 
particularly  the  Southeastern  atates  and  tho  lower  Mississippi  Valley 
states.  TfiQ  scale  of  operations  has  expanded,  and  Che  control  of 
production  has  passed  on  to  the  Integrated  processora.  Cowaurclal 
egg  enceeprisos  have  replaced  the  farm  flocks  as  the  major  source  of 
eggs  and  a slilfc  In  producing  regions  la  underway.  The  production  of 
fed  beef  le  ojtpandliig  on  Che  periphery  of  the  groin  producing  regions, 
and  In  the  South,  Southwest,'  and  Far  Vest.  Pork  and  milk  production 
has  remained  within  the  aane  geographic  location  hut  is  belog  ro- 
Btructured  within  tho  regloo.  Urge  inveecinenta  in  capital  facilities 
are  froi^ucnCly  needed  to  obtain  the  ocononlcs  of  speclaliracion,  but 
large  Investmenca,  once  made,  limit  the  opportunity  of  the  producer  to 
change  encerprlacs  or  locations. 

Once  feedstuCfs  have  been  detached  from  the  land,thoy  become 
mobile  resources  tbac  can  be  used  in  any  location  at  prices  that  include 
the  costs  of  assembly  and  trsnsporcation  from  ona  location  Co  another. 
FeedeCuffs  can  he  divided  into  two  cleascr  based  on  Che  ratio  of 
ersnsportation  coat  Co  total  value.  A ''mobile  feedstuff"  is  one  in 
which  the  cost  of  trsnsporlstlon  is  a small  pereenesgu  of  the  total 
value.  Micreas,  an  "immohllo  feedatuff"  is  one  for  which  cransporlncion 
eont  Is  a high  percentage  ot  its  lotol  value.  "Mobile  feedetufts"  ore 
chose  which  arc  traded  in  relatively  large  quonctcios  such  as  groins, 
oilseed  noals,  by-product  feeds,  and  nolnssos,  "laBoobile  fecdscuffs" 


are  generally  Clie  hays,  silages,  echcr  roughages,  aiiO  grains  consucncd 
quantity  of  the^imnohile  feedstuff  "supply . 

and  Che  coats  of  disCriUuiing  finished  products  are  the  lowest.  An 
InporCant  aspect  in  the  location  of  broiler,  egg.  fed  beef,  cnillt, 
and  pork  producing  enterprises  Is  the  relationship  batueon  the  cost 
of  shipping  intermodiate  livestock  products  and  the  difference  in  the 
cost  of  cocspecablc  feed  nirturcs  betwoen  deficit  and  surplus  consunption 


.pply  is  fed  to  livestock  i 


, essentially  all 
d poultry,  and  th 


aupply  of  livestock 
ne  period.  However, 


this  is  not  true  in  a suh'area  or  region  of  the  country.  In  surplus 
feedstuff  production  areas,  feedstuff  productloo  exceeds  the  anount 

feedstuff  contains  difforenc  quantities  of  nutrionts  and  the  individual 

ariacs  as  to  which  classCes)  of  animals  can  moat  efficiently  utilise 
the  regional  nutrient  supply.  Also,  the  Dobile  aupply  of  nutrients 

or  they  may  be  converted  to  a censuiser  product  in  the  area  in  which  they 
are  grown.  Inasmuch  as  the  location  of  the  feedstuff  production 


areas  Is  fixed  by  die  physical  cnvltonBieiit  and  die  place  of  consumption 
is  dictated  by  tile  consimcr,  the  question  la  sliaply  "will  the  production 

the  feedstuff  production  area,  or  at  aoiBC  point  intcnncdiaee  to  the 


Ihis  study  has  two  basic  purposes:  (I)  to  determine  the  "optinum" 

allocation  of  the  1965  feed  supply  between  the  five  classes  of  live- 
stock in  eleven  regions  and  (2)  to  show  the  rElatlonslilp  between  the 
cost  of  shipping  a unit  of  livestock  product  from  surplus  to  deficit 
production  areas,  and  the  difference  in  the  cost  of  the  diet  raqnired 
to  peoduco  the  same  unit  of  product  between  regions. 

The  hypothesis  is  that  llvoscock  products  will  tend  Co  be  produced 
in  locations  for  which  <1)  the  cost  of  shipping  a unit  of  egga,  milk, 
poultry  and  moat  from  a surplus  production  region  to  the  consumption 
location  is  less  then  (2)  the  dlfforcncc  iu  Che  cost  of  the  diet  required 
CO  produce  the  unit  of  livestock  product  between  the  area  of  production 


LirmniRK 


reloccd  Lo  tlie 


theory  of  location  of  ocononic  activity  and  that 
applications  of  locaclon  theory  to  the  livcstoch- 
Ihe  United  States  economy. 


8 advanceoienc  of  the  theory  of  absolute  advantage. 


c location  of  industry.  The  earlier 


0 problems 


have  been  written  on  t 

utltors  were  mainly  cost  oriented,  while  the  latter  ones 
and  eiiuilibrlum  oriented.  Because  of  the  conploKitics  oj 

sub-sectors  of  the  problem  caLher  than  the  problems  as  a whole. 

Ihe  first  attempt  to  formulate  a general  theory  of  locaclon 

Weber  formulated  an  evolutionary  theory  of  spatial  development  from 
a purely  agricultural  Co  an  industrially  advanced  economy.  The 

eher  s works  was  that  industrial  location  was  seen  as 


functionally  related  to  transport  conC,  wages,  and  what  he  terms 
aggloncratfon  and  deglomoracion.  Agglomeration  is  described  as  Che 

size,  vliile  deglomcraclon  represents  llip  dieadv.rntsges  of  high  site 


dLvul^pcd  a aubeLlcuclcn  analysis 


rent.  Using  these  concepts,  Weher 
of  tronafee  and  non-transfer  eocis  to  decerolno  tlie  location  of 
inducLty.  Wsbsr's  analysis  ctinolctcd  a large  nujabor  of  ccoiioiaiats 


ovsirlding  decenainunt  of  location.  They  aasufliod  demands  for  producCioo 
to  bo  fined  with  no  interdependence  existing  between  the  product  narket 
area,  the  location  of  proccsoliig  facilities,  and  the  supply  area  of 


concept  tliai  the  market  area  of  a 
firm  contributed  to  its  location.  His  system  of  hexagonal  market  area 

analyois  does  not  incorporate  many  cosL  vatioblos  and  his  analysis  Is 
net  sttong  with  regard  to  the  interdependence  of  Elms.  The  hcx.ngona 
arc  the  result  of  assuming  a homogeneous  disLributiun  of  the  product 
demands  and  factor  supplies,  and  once  one  hexagon  is  known  all  the 

More  comprehenslvo  eoverago  of  all  variables  line  been  attempted 
by  Lefebet  <1B)  and  Isard  (14).  Ihoir  efforts  tied  together  Into  a 
uniform  theory  all  of  Che  area,  transport  and  ttadlclonal  variables, 
along  with  certain  general  variables,  such  as  the  number  of  factors 
or  prodnccs,  end  welfare.  The  work  of  Dunn  {7),uho  showed  how  CO 
locegrata  atgrlculture  and  industry  looaclon  theory,  should  also 


d analysis,  ^loaa  variables  t 


Table  1.  The  area  variables  are  Chose  associated  with  cho  physical 
attributes  of  tJie  geographic  area  under  study-  Tlie  physical  transportation 


tcrvicPB  comprise  tlie  transpovcaLlon  variables,  Tlie  nos-quancltatlvo 
vaciablos  ate  the  iron-monetary  altmenta  of  location  plus  public 
policy.  The  trailitlonal  variables  ore  tlie  ocouomlc  consUeracions  of 
alae,  demand,  supply,  tent.  etc.  Under  the  generality  column  are  the 
variables  externa]  to  tbe  firm,  such  an  time,  uncertainty,  and  uelfare. 
Hiller  ond  King  point  out  that  the  methodology  used  to  study  a spatial 
problem  differs  according  to  the  Importance  attoclifd  to  each  variable. 

Iho  list  may  be  modified,  but  anyone  Investigating  a particular  problem 
should  recognise  die  Importance  of  the  variableo  he  may  choose  to  exclude. 

A comptohensivc  review  of  lltereture  and  the  relevant  economic 
theory  for  solving  spatial  prohlome  appears  In  a collection  of  papors 
presented  at  a workshop  on  Interregional  Competition  sponsored  by  the 
Southern  Farm  Management  Research  Committee  {35). 


Plant  Location  li 

livestock  sectors  of  the  Unlti 
of  chess  studies  varies  from  i 


the  LivestQck-Pssd  Sector 

J States  agricultural  economy.  The  scope 
1C  simple  ono-product  models  of  production, 
ton  to  all  studies  was  how  Co  combine 


the  numerous  feedsCuffs  Into  diets  for  giv 
poultry.  Additional  problems  were  created 
where  n feedstuffa  were  formulated  into  n < 
dice  problem  haa  been  handled  in  several  wi 
(1)  the  typical  diet,  i.e.,  using  a coimnon 
of  Che  eame  fecdscuffs]  (2)  animal  units  — 


tec  of  livestock  or 
>r  k regions.  The 
I all  regions  composod 


n denominator  by  establishing  Che 
as  the  bane  and  C3)  classifying  a 
being  either  protein,  energy  or  roughage  feeds  and 


onsunlng  e.ich  class  oC  llvsscock  cc[u>ume9  a given  anoucE  sf  each. 

One  of  tho  firsc  studies  In  the  llvofitock-fced  sector  using  a 
spatial  oquillbrlum  aodel  vas  that  of  Fox  (8).  Feed  production  and 
llvoBEock  nuBhera  wee  taken  as  given,  and,  assusilng  dcioand  for  feed 
to  be  functionally  related  to  variable*  In  tho  livestock  sector,  an 
oqulllhrlum  solution  for  regional  food  price*  and  feed  eonauaptlon 
vas  found.  The  aodol  vas  then  shown  as  a neana  to  evaluate  policy 


and  TacuUer  C9)  in  a later  article  Co  yield  a slioultaneoua  price 
equlllbrlun  for  food  niul  livestock. 

Judge  and  Wallace  (16)  applied  Che  Sanuelson  spatial  price 
oquillbrlum  model  in  a ll-roglon,  slagle-product  analysis  for  beot  and 
pork.  Equilibrium  prlcas  and  quanctcles  were  determined  by  a parametric 
and  Iterative  process  based  on  price  dependent  roglonal  dinnend 


Williams  and  Slotrlch  (39)  wccg  prlnunrily  concerned  with  demand 
dlffarences.  transportation  costs,  alaughcoc  facilities,  and  wage  races. 
Tliose  factors  contribute  significantly  to  the  location  of  the  feeding 
eotcrprlsa,  but  they  Ignored  two  apaclally  oriented  factors  of  production  • 
feeder  coCClc  and  feed.  This  study  confirmed  Chat  location  and  trsnS' 
porcntlon  costs  are  Important  determinants  of  competitive  market  power 
In  Incorraglonal  fed  boot  coranerea.  They  sbowed  the  Central  Corn  Bolt 
and  tho  .Vocthern  plains  to  have  a locational  advantage  over  tho  Norlhoast. 
Location  gives  tha  Soutliorn  plains  competitive  advaiiCoge  over  Che  Feat, 
Southcantral,  and  Southeastern  ureas. 

Tho  handlljig  of  food  Inputs  was  a problem  in  a regional  study  of 
Incorsactorol  relatione  by  M.ikl  and  Sciirolmur,  using  a I.eontlof  input- 
output  .analysis.  Mnki  and  SchreJmer  statot 


2.244 


Anotbac  difficulty  cncounCeced  in  rediiciirg  feeds  Co  a connnen 
dcnonlnncor  results  fcon  Che  feet  that  rumlaaats  can  oynthealle  aoilao 
acids  and  utlUae  nonpcotein  nltrogun  sources.  Tlie  nono-gastrfc  anlaaU 
nu3t  have  the  essential  aaliio  acids.  In  foreiilacing  diets,  nucrttloiilscs 
pcofer  to  use  productive  energy  tor  poultry,  oucabollzable  energy  for 

The  feed  cose  problcia  forcos  rigid  sssuicpeions  on  the  part  of 
roseacchars  in  studying  Che  liveacock-fecd  sector,  dichacds  and 
Korean  (28),  in  studying  the  feasibility  of  connorclal  fcedlots  in 
Oregon,  concluded  that  on  sxp.anslon  of  the  foedlng  Industry  could 
profitably  take  place.  Three  of  their  assuniptions  uece:  (1)  feed  cost 

is  based  on  a fixed  formulation  of  the  diet  over  a 96  month  period; 

(2)  other  classes  of  Livestock  do  not  expand  production;  (3)  tho  cost 
of  the  diet  varies,  but  only  downwards  in  explaining  what  Iiappons  with 
lower  feed  costs.  The  probability  that  the  same  diet  forwuUtlon  would 
he  fed  over  a 96  month  period  with  the  cost  of  the  diet  decreasing  os 

cd  deficit  area  during  tho  period  of  this  study, 

(10)  acknowledged  that  variaelone  in  feed  cost  wars  a 
r Influencing  the  number  of  hogs  produced,  however,  rotlicr 


production  li 


showed  that  i 
high  protein 


s study.  His  conclusion  was  chat.  "Under  presant  conditions 
n eupplles  and  prices  nupporced  under  the  prloo-supporc 
atlo  is  no  longer  ns  rnllable  an  Indicator  ns  formerly  " 
he  feed  price  indexes  (1957-59- J.OO) 
oin  index  was  113  and  the  index  of  eleven 
1962,  tho  induxus  wore  99  ond  122 
d high  protein  feeds. 


A linear  ocCivity  aiielysio  aodal  of  the  cattle  end  hog  eectocs 

Co  find  cho  regioaal  Laval  of  pcoducCtco  oi 
and  pork,  and  intorrogloiial  flows  and  Intocnsl  prices  o 
final  goods.  The  regional  supplies  of  pcloiacy  Incunncdiate 

05,  feed  grains,  protein  feeds,  roughages,  feeder  cattle,  and 
Che  regional  daciands  for  the  final  goods  were  given.  The  modal  accounted 
for  changes  in  other  livestock  products  through  other  variables. 
Casoncially,  a systetas  approach  wna  used 
livestock-food  sectors  were  utilised  with 
computing  aquipmenc  available,  Input  data,  time,  and  cha  course  of  a 

Bucholz,  following  Che  example  of  other  aucliors,  simplified  the 
n problem  with  soma  very  strong  essumptlons.  Ills  .ibstraction 
n problem  Is  Bumiorlzod  by  h 


third  category:  feed  .iddltlvos,  such  as 

nlnersls,  vitamins,  .antibiotics  and  hormones. 

Importance,  howevee,  aud  will  not  he 


cause  of  differences  in  fending 
alns  are  rich  in  carboiiydc.itos 
cd  for  fattening  .tnimals.  Proceii 
c ntUized  by  growleg  animals 


llcPherson  and  WCLc  (21)  studied  the  feed  coat  relationship  betweon 
the  Hidweot  and  Florida  using  "optimum"  nutrient  specifications  for 

However,  tha  five  classes  of  livestock  studied  were  considered  Indcpciuicnt 


of  each  other  in  drawing  iron  the  supply  of  feed  grains.  In  the  study 
Che  feed  supply  was  not  coiiatr.ilnad  hjt  regions.  Indigenous  feeds  were 
shown  in  Che  diets,  but  had  quantity  restrictions  been  placed  on  tlialr 
use  the  cost  of  the  "opt  tmun" diet  would  have  incre.nsed. 

Hie  study  utilUed  a siand.nrd  set  of  nutrient  speeitlcations,  given 
by  Florida  Agricultural  KxperiraanC  Station  nutcicloiiists,  which  wore 
assumed  to  give  equal  teed  eEElcleiicy  in  the  two  areas.  A least-cost 
diet  using  local  prices  was  torimlaced  from  locally  available  feedstufte. 
The  use  oE  linest  progroonlng  in  foraulaclng  the  drat  oUmlnoted  the 
assumption  o£  equal  nutrient  ratios  in  foodstuffs. 

In  srocpiary,  tho  objectives  of  the  various  stndles  of  the  livestock- 
feed  aoctor  of  the  national  econony  were  not.  In  abstracting  ftois  tho 
real  world,  priorities  had  to  be  assigned  to  each  cooiponont  of  the 
sector  by  die  Invostlgncor,  with  most  making  an  aggregate  analysis  of 
the  feed  sector  and  e detailed  analysis  of  the  llvoatock  sentor.  For 
cha  large  multi-product,  siultl-reglonal  models  to  become  neantngful, 
a detailed  look  needs  to  ho  taken  at  the  utlLleatien  of  the  feed  supply 
and  diet  fornulacion.  This  is  especially  true  in  light  of  the  differences 
In  the  nutritional  roqulcoHents  of  oadi  class  of  livestock,  and  the  new 
Eeodatuffs  which  have  become  available  to  tbe  producer.  Ideally,  a 
detailed  analysis  of  both  tho  livestock  and  teed  sectors  should  bo  made 
concurrently  In  order  to  develop  a meaningful  model. 


ju:'ritoooLOGj 


a flpii  roaches  u. 


specific 


The  approach  CO  this  seedy  differs  f 
cacliec  studies  In  cha  fcllowing  respects.  It  is  besed  on  the  fact 
that:  (1)  animal  diets  ate  stated  in  cones  of  die  quanctclos  of 

s required  by  .in  animal;  (Z)  these  nutrients  ate 
:e  vaclocy  of  macetlals,  commonly  called  fecdstuffs 
or  food  ingvcdlcuts;  aud  C3)  livestock  producers  stclvo  to  faed  the 
combination  of  feedacuffs  that  will  provide  nutrients  specified  in  the 

devalupsd  to  ntnlmlae  the  total  cost  of  feed  required  to  satisfy  tho 
dietary  roqulrcmcats  of  animals  needed  to  produce  the  broilers,  eggs, 

Sentes  in  1965.  This  model  vas  then  used:  (1)  to  dotenulne  tho  cost 

of  the  Icest.cost  foraulation  of  each  of  the  five  diets  In  eleven 

foedstuffs  gonotated  by  other  classes  of  livestock  within  the  constraints 
Imposed  by  the  1965  feedstuff  supply;  (2)  to  deteriBlne  the  costs  of 

simultaneously;  and  <3)  along  with  .in  Iterative  procedure,  to  equate 
Che  costs  of  transporting  e product  between  regions  with  die  difference 

Tills  analysis  of  the  raletlonshlp  between  the  cost  of  shipping  a 


a partial  analysis  of  tlio  locational  problem.  However,  t 
feed  Is  Che  na^or  expense  In  the  production  of  broilers. 


This  chapter  Is  ccgsnlacd  In  Che  following  manner:  <1)  nutrient 

speclflcotlons  for  the  five  diets  and  quantities  of  the  diets  required 
by  regions!  (2)  quontlcy  and  typos  of  feodsLuffe  avolloble  by  regions! 
(3)  oucrlont  composition  of  feedstuffs!  (a)  feedstuff  prices;  (5)  the 

to  foniuXace  the  five  diets  slmuLtanoously;  (7)  consumption  estimates 
of  the  flue  llvoscock  end  poolcry  products  by  regions:  (8)  reallocation  ' 
model!  C9)  iterative  procedure;  (103  determining  the  "optimum"  location 
of  production. 


Hutrlclve  Specifications  for  Dieta 

Tlie  nutritive  specif Icatlons  for  Che  boiler  flnlehcr,  layer, 
steer  flnlslier,  20  percent  dairy,  and  bag  finiabor  diets  were  cssencislly 
Chose  used  by  McPherson  and  Witt  (22).  Slight  modifications  in  the 
diets  were  based  on  the  roeomendations  of  anioinl  oucrlllonlsts.  These 
oodlflcations  were  in  the  form  of  constraints  on  certain  fcodatuffs  and 


the  nutritive  specifications  followed  closely  die  reoummendaclons  of  the 
National  Rescoroh  Council  (26).  The  nutritive  spcolflcaclooa  of  the 
diets  ere  showo  In  Tables  3,  6,  and  5.  These  diets,  while  based  on  the 
recommendations  of  nutritionists,  ore  theoretical  dines  which  should 
give  specific  rates  of  production  but  they  have  aot  been  fed  to  animals 
to  verify  cho  rate  at  idiich  the  feed  mixture  la  converted  to  livestock 


products. 
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Steer  Flivieslicr  ei 


MteiDiuifi  Net  Energy 
NlnlBua  Crude  Protein 
HiniTBiim  Digestible  Proeeln 

^ilnlDim  CelcluD 

MexloHua  totel  Phosphorus 
Hinimust  Syotheclu  Vitamin  A 
tlaximum  Added  Pat 
Sale  (Trace  Mineral) 

Maaleua  Sice  Bran 
MaxlmuiB  Melasses,  Cane 

HaalmuBi  Uheac  Middlings 


£ ruminant  notrltionlecs. 


.e  recoiBmendatlons 


cupply  of  trotlcra,  nggs,  fed  beef,  milk,  and 
vas  cacinated  by  nultlplylng  tho  lunoiirt  of  a ■ 
unlc  of  produce  (convecaion  factors  in  Table  i 
production  of  Chat  product  (Appendix  Tables  2 


0 produce  the  196f 
In  Che  eleven  reglooe 

nos  the  regional 


tie.  dairy  catclo  a' 
silk  and  pork  In  eai 


lec  required  to  feed  cbe  broilers, 
1 hogs  who  produced  Che  broilers, 
i of  Che  sloven  regions  in  1965. 


tho  conversion  of  feed  to  product  was  assuaed 
lei  could  esolly  have  aecomodacod  diffacant 
However,  sufficient  reliable  data  by  regions 
*6  be  Incorporated  at  Che 
the  "optlfflua"  feed  efficiency 


were  not  avollabla,  and  this  feature 
tine.  Anlck  and  Purcell  (2)  have  she 
In  swine  la  60  P and  cliac  efficiency  drops  rapidly  below  45®  and  al 
80®F.  Interoac  Is  great  on  Chn  part  of  anlew.1  scientists  In  the  at 
climatic  factors  affecciog  feed  conversion,  especially  cenporaLure 


Pcedeeutfs 

•ihe  foodstuffs  Included  In  this  study  were  Cbe  common  Ingredients 
in  which  BulflcUnc  quanctclce  were  avallnble  for  feeding  and  for  which 
an  established  price  sysCam  was  In  effect.  Many  locally  significant 
feedstuff a were  excluded  becaueo  of  the  lack  of  adequate  prices,  becauae 
the  quantities  available  for  feeding  wore  not  known  or  because  the  local 
supply  was  luslgnlficanc  for  any 


major  expansion  of  livestock  production. 


lecds  e«luJed,  whUK  ace  alBniflcanc  In  eoae  feed  deficit 

e (Inadequate  price  and  quantity 


data)  end  citrus  olleccd 

Nutrient  Cemnot 


of  SclcnccB  (25),  Horrlson’a  Fccda 


feodatuffe  la  alnwn  in  Appendix 
nd  Feeding  (24),  and  Spencer 


Quantity  of  reedetiitfi  Avalletlc  for  Conauuntlon  by  Llvesteck 

The  supply  of  feedatuffs  available  for  conaunptlon  by  livestock 
In  1965  was  divided  Into  two  classes:  (1)  mobile  between  regions  and 

(2)  Irenobllc.  The  "mobile  fcodacuff"  auppjy  Is  cooprised  of  all  grains 
fed  to  livestock  bot  not  consumed  on  farms  whore  produced,  nlllfeeds, 
animal  by-products  feeds,  feeds  from  marine  sources,  molasses,  and  other 
by-product  feeds.  "Immobile  foodstuffs"  are  those  fed  to  livestock  on 
farms  wliece  produced  and/or  feeds  such  as  hays  and  silages,  not  readily 
transportable  betwnon  regions.  Table  8 shows  the  1965  supply  of  feed- 
's consumption  by  livestock  in  each  of  the  eleven 


The  quantities  ol 
e total  quantity  ol 


le  mobile  grains  were  estimated  by  subcraetlng 
n fed  to  livestock  on  farms  where  produced  from 
e grain  fed  to  livestock.  The  lamioblle  supply 
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Prlcoa  of  FeudsEufgfl 


e prices  ot  teed  IngcedlonLs  were  obtaioed  tcgji  the  following 
: (1)  Crain  Market  J?cwe.  (2)  Peodetuff  Market 


<4)  Hplassea  Harkot  Hi 
Appendix  Tebla  B ehowi 


, (5)  knowledgeable  people.  (6)  a 


(3)  Peedetutts. 
lor's  synthesis. 


The  19S5  seasonnl  average  price  was  used  when  available,  ilie 
simple  average  weekly  price  was  calculated  for  Ingtodlcnts  when  Feedatuffa 
was  Used  as  the  source  of  prices,  Insufficient  data  were  available  Co 
calculate  a weighted  annual  average  price  of  these  Ingredients. 

Prices  wore  sjmcheslaed  for  ingredients  In  eases  wharei  (1)  price 
doca  were  available  In  one  oc  mote  but  not  all  regions,  or  (2)  the 
Ingredient  did  not  have  an  est.nbllshad  cash  market,  namely  allages. 

U*hen  prices  were  not  available  In  all  reglona  the  ayothealted  price  waa 
baaed  on  the  price  for  Che  feedstuff  In  a region  with  published  price. 

The  synthealacd  price  tot  a faedotuff  in  a region  was  Che  lowest  cocal 
of  the  published  pcloo  plue  CraiispocCaclon  cost  from  regions  with 
published  prices  Co  the  region  without  a published  price.  Silage  prices 
ware  based  on  che  price  of  liay  and  grain  as  shown  In  Appendix  lahlea  9 


and  (2)  pries  diffocoiices  between 
The  value  of  feeds  fed  ou  farms  wa 


competitive  markoc  price  for  a feedstuff, 
irkecs  were  due  to  traneporcaclon 
5t  for  luLiidling  a given  Ingredient, 
assumed  Co  bo  equal  Co  Cha  form  price. 
I was  used  whon  seversl  grades  were 


Line ar  Progtaoiniln" 


The  linear  prosraoning  Bodul  to  determine  the  cose  and  focsiiilaclon 
of  the  five  diets  in  the  eleven  regions  was  developed  froo  the  matrix 
of  the  coefficients  for  formulating  each  of  Che  five  diets.  The  concept 
for  this  model  was  to  associate  eocli  coefficient  with  a particular  diet 
aad  region.  Thus,  complete  identification  of  any  coefficient  in  the 
progranuttlng  matrix  refers  to  the  tow  (coneLralnt) , column  (feedstuff), 
diet,  and  region,  for  example,  Ojj,  In  the  aiiople  diet  problem,  was 
the  quantity  of  the  Ith  nutrient  contained  In  one 


e unit  of  tho  Jth  feed- 
f feeding  the  animals 


I prnduce  the  1965  supply  of  broilers,  eggs,  fad 
lie  notation  was  supplemented  by.auperecrlpts  k 
et  and  region  respectively.  Each  coefficient  w 
in  amount  of  the  ich  nutrient  contained  in  the  1 
h diet  in  Che  gth  region. 

Following  chis  notation,  a feedstuff  . 
ec  was  expressed  as  Xj.  To  identify  the 
et  and  region,  Che  superscripts  k and  g 


identified  e 


specifications  and  Che  constraints  on 
indicated  by  r^^  when  the  reference  w, 
apeclflcatlon  or  constraint  in  the  kcl 
prices  of  fecdsCuffs  wore  denoted  as  c 
of  Che  jeh  feedacufl  of  the  kch  diet  : 
Che  jeh  feedstuff  In  the  gth  teglon,  1 
. . c^*. 


c Ingredient  for  any  single 
feedstuff  Xj  with  a particular 
iere  added  to  give 
11).  Likewise,  nutrient 
ise  of  corCaln  feedetuffs  were 
le  Co  Che  Ich  nutrient 
for  the  gth  region.  The 
'hich  represented  the  price 
gth  region.  The  price  of 


J 
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The  quanclcy  of  each  of  the  five  livestock  products  coDsurLSd 
In  each  region  vas  estlaateti  by  multiplying  the  estinaced  per  capita 
consumption  limes  the  population  In  the  region.  Per  capita  con«mptlon 
estimatea  are  ahown  in  Table  9 and  the  esclaatcd  quantity  of  each 

L»- Cajjta  Consumption  Estimates  - The  basic  model  for  estimating 
regional  pet  capita  conaompeion  vas  derived  by  Rauniker  at  al.  (27), 
from  the  Atlanta  Paoel  Study.  Variables  considered  in  making  e 
vote  race,  age,  income,  and  place  of  residence  (rural  or  urban), 
assumption  was  made  that  consumers  in  ocher  regions  would  have  ch 
la  Alcantani  for  tbeee  products.  Som. 


merits  of  Che  Aclsnta  Study  a 
by  members  of  the  panel  was  k 


el  (1)  a detailed  recor 
pt  for  a period  of  5 yea 
$12,000)  was  adequate; 


er  capita  consumption  were  made  for  each 
of  the  livestock  products  using  the  variable  shown  in  Appendla  Table 
11.  Thses  regional  estimates  wore  weighted  to  obtain  an  aggregate 
per  capita  eonaompcion  escimatc. 

The  regional  eacimaecs  of  per  capita  conaumpeion  were  adjuated 
for  the  difference  between  the  estimated  per  capita  consumption  in 
the  U.S.  and  the  actual  per  capita  consumption  (3A,  p.  15).  This 
adjustment  was  inada  by  multlplylog  the  ratio  of  the  two  consumption 
le  regional  a 


i:S  ‘ii 

H:l  I!:; 


ii; 

61.4 

66.8 

56.3 


if  Si' 

(34.  p.  15). 


hi  I’B  liii  hi 

281  344  672  3,328  650 

33?  i i.i  hi  i,i 

i 1 Ji  i Ji 


EstlMtes  of  teef  aid  pork  per  capita  cooauiuptlon  vers  tlie  aliiip. 
average  of  Raunikcr's  method  and  the  method  outlined  by  Stout  el  al. 
(31.  p.  195.  This  procedure  gave  estimates  which  compared  favorably 
to  the  regional  conaumptlon  data  reported  in  the  1965  household 
Burvey.  Table  11  ehows  a comparinon  of  the  Raunlltor  and  S 

To  obtain  an  estlmace  of  Che  per  capita  consumption  of  fed  be 
Che  per  capita  consumption  of  beef  was  mulUplled  by  64.4  percent. 
Thla  percentage  repreaoats  the  proportion  of  total  beef  production 
that  was  claasiCled  as  fed  beef  (33.  p.  34).  It  was  assumed  tlist 


The  per  capita  eoneumptlon  of  fresh  milU  was  the  weighted  pet 
capita  estimates  in  the  Federal  milk  marketing  order  areas  in  each 
region.  Consumers  residing  In  the  region  outside  of  tlie  marketing 
order  areas  wore  considered  to  have  the  aaeie  consumption  as  those 


The  total  estimated  consumption  of  each  product  was  calculated 
by  multiplying  the  per  capita  estimates  In  Table  8 by  the  population 
of  aach  region,  Appsndlx  Table  1.  The  eatimated  regional  consuciptlon 
of  the  product  was  rounded  to  the  nearest  million  pounds. 


Transportation  Costs 

Transportation  costs  wore  obtained  for  each  of  the  five  products 
baaed  on  the  most  common  node  of  transport.  Tariffs  published  by  the 
Interstate  Commerco  Commission  (ICC)  were  used  wlien  applicable.  One 
of  the  difficulties  arising  from  using  ICC  tariffs  wt 
in  the  minimum  weights  of  Che  shipments  which  ranged 


the  difference 


(27.  p.  21). 


on3>  between  Che  origins  end  descinecions  of  large  ahipciLenCs.  The 
races  for  each  class  of  livestock  produce  are  discussed  separately. 


The  races  for  ice  packed  dressed  poeXcry  carcasses  were  furnished 

Appendix  Table  12  shews  the  appropriate  tariff,  sice  of  car,  and  source 
between  eleven  origins  and  destinations.  The  sise  of  car  ranged  from 

21,000  to  90,000  pounds. 

Rates  from  Los  Angeles  to  Memphis  and  Atlanta  were  Si. 33  and 
$7.b7  per  100  pounds  raspeccively  for  a 21,000  pound  car,  whereas. 


he  Portland  rata  was  used 


developed  by  the  Economic  Research  Service  of 

cooedinatee  of  the  origin  and  destination.  Appendix  Tabli 
show  the  cranaportetion  coaca  estimated  by  this  procedure. 


genereced  by  a eyecem 
>DA  of  aaclmaeing 


Transporcaclon  cMts  (ot  eggs  wuce  furnished  by  USBA  and  were 
based  on  refriseraCed  rail  cars  as  a node  of  transport.  Appendix 
Table  16  shows  Che  Cransporcaclon  coats  of  eggs. 


Vetsenborn's  (37,  p.  28)  estimate  of  the  cost  of  transportloB 
milk  was  16  cents  par  100  pouoJs  por  100  miles  tines  the  shotteot 
highway  nlleage  between  the  origin  and  destination  divided  by  lOQ. 
In  two  studies,  one  by  Buta  (4)  and  the  ocher  by  is'est  and  Brandow 
(33).  they  cstlmted  a cost  of  16  cents  pec  100  pounds  per  100 
miles.  West  and  Brandov  coiaputcd  a handling  charge  of  IS  cents  at 
the  origin  and  five  cents  at  destination  which  added  Co  Che  crons- 
porcaclon  chaege  to  give  the  transfer  cost. 

All  three  authors  pointed  out  that  Che  vacleblllty  In  cost  pec 
too  weight  per  100  nlles  was  due  to  length  of  haul,  backhaul 
opporcunlcy,  and  capacity  of  canker.  Bate's  data  were  based  on  one- 


a from  Boaton  Co  Portland  wl 
e reported  by  both  Bute  and 


logical  Co  believe  C] 


which  might  ba  offered  by  llie  longer  haul.  The  trmiefer  cost  between 
Boston  and  Portland  was  S3. 08  per  100  walghc,  whereas  Che  feed 
cost  pec  100  weight  of  milk  la  approximately  $1.00  — a ratio  of 
CransEcc  cost  Co  feed  cost  of  aboul:  5 to  1.  Appendix  Table  17  shows 


Cranafet 


Allccatloo  Hodol 


In  otilet  to  detemliio  tlxe  "optlnim"  location  of  production,  an 
allocation  aodcL  was  dcoignod  to  equata  Che  tvanafer  cosce  of  a 
ptoducC  with  the  feed  coat  dlffetence  equivalent  of  the  ernnapottatloa 

“ij  ■ "‘i  - + ^ij) 

Dj^j  “ difference  between  price  of  the  produce  In  Che  ich, 

consuming  area  and  cost  of  feed  to  produce  a unit  of  product 


“ Price  of  100  pounds  produce  In  tlio  1th  consuming  area, 
producing  region. 

Ty  ■ Transfer  coat  of  100  pounds  of  produce  from  Che  jeh  producing 
rcgloo  CO  Che  ich  conauovlng  region. 


The  quantity 
represented  by  ublch  wos  ] 

kth  produce  for  Che  Ith  mark, 
the  largusc  oj  was  selected 


product  consunad  in  Che  Irh  region  was 
Clxud  for  Che  year  1965.  The  largest  Ojj 
fa  Che  lergaac  net  recura  in  producing  the 
:uc  by  tlic  jth  producing  region.  Once 
h markoc  Ir  was  .issumod  chat 


lu  jth  r, 


e quantity  produced  ii 


1 quantity  of  c 


chs  producing  ccsion  with  tlie  ulnlnun  cost  lor  Clio  1th  iMrkut.  Froso 
Che  above  equation  was  a consLaut  so  time  the  will  vary  for  t 
Uh  lotket  only  aa  cj  + varies.  Ag.aln 

■ lju 

Tho  latter  procedure  is  consistent  with  XcPliersou's  effort  Co 
equate  tho  feed  cost  equivalent  of  the  transportation  rate  (FCETR) 
with  Che  transportation  rate  (TR) . 

If  Che  PCRTRjj  > TR^  or  FCmijj  - 18^  > 0 die  product  would  be 
shipped  fron  the  jeh  producing  region  to  the  ich  consiimlng  region.  ' 
producing  region  with  the  greatest  difference  would  ship  to  die  1th 


It  tho  FCETRy  « TRjj  then  the  Jth  region  w. 
ich  consuoipcion  region.  Inetead  the  quantity  ci 

Tlie  IlcPIxorson  (21,  p.  15)  uethod  and  the  oil 
a given  aiarlcec  are  equivalent.  Tlia  PCKTRjj  was 
between  the  Ith  u.arkoc  and  Jell  producing  area  Cl 
Co  produce  a unit  of  product  and  Chen  coqpared  I 
cost  betwcco  I and  J.  A declelon  rule  was  applied 


d not  ship  ti 


Ifl  feed  cost  dlfferonee 
IS  the  feed  required 
the  transportation 

ho  direction 


1 altornaclve  costs  t' 


of  the  lacquallty.  Tills  procedure  ceaparod  .l 
tho  cost  111  the  region,  but  die  selection  of  i 
baaed  on  Che  gceacoac  poeiclve  dlfferonee.  If  tho  FChTR  was  equal 
to  or  less  Chon  die  TR  cheu  the  location  of  production  was  In  the 
conaunlog  region,  otherwise  Che  production  was  located  In  the  producing 
region  with  grnaCast  positive  difference. 


e leeraclva  Frocgdura 


toecos  vas  daalgneij  to  decenolne  an  "optlniu®" 
a claaaca  of  anloiaLs  In  the  alcven  roglonB.  Tlie 
cost  of  tho  cJIacs  os  dccarmlncd  lo  the  slnultanoous  formulatfon  of 
Che  loosC-CDSC  fflodels  wee  used  as  a starting  point.  Ttie  allocetloo 
model  described  in  the  previous  section  vas  Chen  used  to  determine 
in  which  reslons  these  animals  would  have  been  fed  if  Che  FCDETR 
had  equaled  Che  TR.  Using  foe  each  region  the  animal  population 
dececmlnod  In  the  above  manner,  Che  cost  of  the  least-cost  formulation 
of  the  diets  was  tecaleulaced  using  the  elmiltaneoua  formulation 
model.  This  procedure  was  continued  until  either  a stable  solution 
was  reached  or  enough  Iterations  were  completed  to  sec  chat  the 
t converge  Co  a stable  solution. 


QeCncmlnlne  the  "Outlmniu"  Location  of  Production 

An  optimum"  location  of  production  of  livestock  products  was 
determined  by  comparing  tho  feed  cost  dlfferance  equivalent  of  Che 
cranaporcatlon  rate  (FCDETR)  to  the  transportation  race  (M).  Tha 
statistic  FCDETR  was  computed  by  mulclpLylng  Che  feed  coot  differences 
amoug  regions  tlmns  Che  teed  conversion  ratio.  This  was  tha  estimated 
difference  in  cost  to  produce  100  pounds  of  livestock  product  among 
Che  alaven  regions. 

In  comparing  tho  FCDETR  Co  Clio  TR  between  two  regions,  the 
following  rolacloushlps  holdi  (1)  If  FCDETR  > TR.  Che  production  of 
the  product  is  away  from  Che  consuming  region;  (2)  If  FCDETR  < TR,  Che 
location  of  production  is  in  the  consuming  region;  and  (3)  If  FCDETR  = 
TR,  production  Is  in  either  of  the  two  regions  with  nnlchar  having  an 


rCUliTR  scactscic  lias  additional  uses  In  Lha 
I tlic  TR  the  diCfcrencB  Is  the  amount 
changed  in  octler  to  give  producecs  li 


f die  FCBUm  Is 

c transportation 
he  producing  region 


Che  samo  rocum  os  producers  In  the  conBiualng  regions,  l.ikcwlse,  If 
transportation  rates  are  assumed  Co  be  fined  this  JlfEoteDoe  becomes 
the  mlniraum  difference  in  non-food  costs  (flKFCD)  vlilch  is  the  amount 
producers  In  a production  region  have  to  accept  loss  on  tho  non-feed 
coat  factors  In  order  to  produce  for  a given  consumption  region.  This 
difference  can  be  viewed  as  tho  premium  a producer  In  a consuming  region 
could  have  received  on  the  non-feed  cost  factors  over  producers  located 
in  other  regions,  Tlie  difference  between  the  FCDETR  and  the  TR  is 
simply  the  amount  of  money  that  either  the  tranaporcatlon  industry  or 
the  livestock  or  poultry  producer  in  a surplus  producing  region  most 
be  willing  to  forgo  per  unit  of  product  in  conparlaon  to  the  producer 


RESULTS 


ANALYSIS 


The  results  ere  presented  in  Che  (oUowlng  orderl  Cl)  the 
Independent  determination  of  the  quentlclos  of  the  various  foodstuffs 
that  would  have  been  consumed  it  each  of  the  five  classes  of  animals 


requicecienta  of  the  givt 
(2)  the  determination  ol 
would  be  consumed  If  the  five  clas 
cost  fncmulatlons  of  Che  some  diet 
simultaneously;  (3)  8 comparison  c 
slmultoncous  formulations  of  the  a 
nutrients  on  the  composition  of  le 
specific  Ingcedicncsi  and  C5)  the 
animsL  populations  among  the  elevu 
differences  In  feed  costa  with  the 
the  regions. 


claaa  of  animals  ii 
he  quantities  of  tl 


met  the  nutrient 


ta;  (4)  Cl 


!lcven  regions 

! Impact  of  synthetic 
isfcosc  diets  nnd  Che  demand  for 
•ffect  of  reallocating  the  five 
I regions  In  an  effort  to  equate  Che 
cost  of  transporting  products  becuoan 


made  of  Che  1965  supply  of  foodstuffs  If  they  hsd  been  fed  the  leasc- 
coec  formulation  of  cbe  diets  based  on  published  prices  of  feodscuffs, 
and  without  regard  to  the  nutrient  requirements  of  ether  classes  of  animals, 
is  shown  in  Table  12.  Pot  seme  ingredients,  Che  indicated  total 
consunptlon  of  the  five  claesea  of  animals  was  equal  to  or  greater  than 
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Che  supply  ovsilablG  in  I96S.  The  cOBpeClCion  Cor  chose  ingredients 
Che  feedstuff  oppeerlng  in  Che  loeec-cosc  totnulacion  of  specific  diets. 


Hnblle  Peedscuffa 


Cone  Kolssses 
Brewers  Grains 


Philadelphia  Region 


q ReedstuCfs 


s Angeles  Region 


supply  were  generally  by-prodncC  feeds  (toobilo  foodstuffs),  and  farm 
grains  (Inmoblla  fccdscuffs)  which  were  of  minor  Importance  In  a given 
livestock  producing  region.  The  "mobile  foodstuffs"  falling  Into  this 
category  were  Che  by-produota  of  ioduatries  which  operate  on  a sessonsl 
basis.  Hony  animal  feeders  were  not  ocquelnted  with  theae  p.nrtlcular 
fecdstuffs  and  Cheir  use.  For  the  farm  gtalos  In  chla  cstagory, there 
was  an  apparent  imperfection  in  the  mecket  structure.  The  producers  lack 


ol  knowledgo  of  che  foadscuff,  seasonal  availability,  a 
available  to  the  ptoducor  resulcad  in  an  undervaluing  p 
ingredients  in  relation  to  their  nutritive  value.  Tabli 

Appendix  Tables  26,  3A,  40,  46,  e 


show  cha  feedstuffs  required  to 
nutrient  specif Ications  by  regions  tor  the  independent  fomulatlon. 


The  quantity  o 
formulation  and  the 


each  Ingredient  appeatlog  In  the  simultaneous 
class  of  livestock  consuming  the  Ingredient  are 


15.  Appendix  Tables  29,  35 
quantity  required  to  meet  n 
almulcnnEious  formulation. 


47,  and  53  show  the  feedstuffs  a 
t specifications  by  regions  for 


Simultaneous  formulations 


The  sinultanecus  formulation  of  the  five  diets  in  the  eleven 
regions  differed  from  the  independent  formuletion  in  two  respects. 

First,  Che  simultaneous  formulscion  called  for  the  use  of  more  of  che 
traditional  livestock  feeds  such  as  soybean  oil  meal  and  corn  chan  the 
Independent  formulation.  In  this  formulation  the  tcadlclooal  feedstuffs 
vere  substituted  for  those  feedstuffs  listed  In  Table  12.  Secondly, 
the  costs  of  the  diets  In  the  simultaneous  fomulacion  were  higher 
because  higher  priced  Ingredients  were  substituted  for  lower  priced 
feedstuffs  as  che  supply  became  exhausted.  Feedstuffs  which  had 
elgnlfleanc  Increases  in  usage  between  che  two  formulations  are  shown 


■fable  13- — Cost  of  Otet*  Dollars 
Zrulepan4enC  Fovtnulaclon,  1965 


i M i p « 


■ ' 

s 


i I 

I 


ii  I ii  i I i in 

i i|  i 

ii  ill  ipiiii  II 
Hi  ilin  11  ii 
ii  I iiiiil  ii  I I 
piiiiliiiiiilpjjiilH 

3 

iiliiiiiiiiiili 


1 

ii  ill  iiliill  1 1 ii  III 

1 

Hi  I ii  I pp 

1 

i ii  y 

1 

1 

1 

iiiiiiipi  I 1 II 

a 

i 

iiiiil  iiiliiiii  iiiiiiiiiiiiii 

i 

lllllllllllllllllllllilllll!!!!!! 

lsi|S3lg§lislll3l23|i|S||S33gS 

i !l  s Hyiia 

i 1?  i B I !B 
MM  I i!  1 i b 

i 

I 

I 

)' 

i 1 


iiliiliiBiiii 

sll33s33ssisS35SS3jS|S||S3d3j3||: 


Table  IS. — Cost  of  Diets,  Dollars  Per  100  Pounds,  by  Class  of  Llvcstoclc, 
Slnultancous  Fomuleclon,  1905 


Region  Broiler  Layer  Hog  Beef  Dairy 


Boston 
PhlladelphU 
Chicago 
Kansas  City 
Minneapolis 

Portland 
Los  Angeles 


2.977 

3.394 


l.SSO 


Table  16. — Significant  Increases  In  the  Use  of  Peedscuffs  Between  the 
Independent  and  Sioulcaneous  Famel.'itiona. 


Quantity 

Peedatuff  (Billion  Pounds) 


Soybeen  Mt 


con|>Ai:l6on  of  diffcroncca 


the  iodcpcitdcnC  end  sinuflnneoun  formulntlonn  in  nhown  in  Table  17. 
The  cost  of  every  diet  In  nil  regions  in  the  sinulcaiicoun  foroulotion 


Philadelphia 
Chicago 
Kansas  City 

Portland 


Tile  simultaneous  formulation  Lndic.'ited  a 7 percent  higher  cost  for 
the  layer  diet  In  Cite  Pliilndolphia  region  Chan  the  iodependent  formulacicn 

hog  diets  in  Che  simultaneous  formulation  wore  7 percent  higlicr  in 
Che  PorCl.snd  region,  6 percent  Iiiglior  in  the  Denver  region,  and  13 
percent  higher  in  the  Ft.  Morcli  ragion.  Ch.sngcs  in  tiio  cost  of  the  diets 
between  the  formulations  vere  the  greatest  for  beef  animals,  whore  Che 
cost  of  tho  simultaneous  fomulation  was  3 Co  10  percent  higlror  in  seven 


uE  t1i«  eleven  rcglona.  The  cose  of  sliaulcencouely  fornoloeing  dairy 
diets  was  10,  7,  end  3 percent  higher  respectively  in  Che  Porcisnd, 

Ft.  Uorch,  and  Aclnncn  rogloos. 

cost  of  broiler  diet  in  this  region  was  the  highest  (Table  18) . hike' 
vise,  the  differonce  becveen  Che  costs  of  Che  diecs  in  Che  two 


On  Che  other  hand,  Che  broiler  and  layer  dieC 
.rcesc  significantly,  prinarily  because  Che  ingredienCS 
C8  were  available  only  in  Che  nobile  feed  supply. 

Che  largest  in  Che  Philadelphia  region.  Tills  woe 


d Appondlr  Tables  3< 


d 35). 


n-cenCs/lOO  pounds 


TliG  Piillndclpbla  region  Hejeonstratea  a cs&« 
of  tho  Indigenous  feed  supply  was  ullUzod  In  til. 
and  consequently  tuo  of  the  thtue  diets  changed  i 


independent  fonBulntlon 
iry  little  in  Che 


slnultancous  fommlacion.  The 
region  Increased  only  one  and  c 
forojulatlons,  whereas  Lite  cost 
relatively  large  Increase  in  ch 
this  coat  was  highly  sensitive 

eahausced)  than  the  cost  of  the 


cents  tespoctlvely  between  the  I' 
the  beef  diet  increased  2d  tents 

changes  In  the  availability  of  ti 
farn  idicat  (tlie  supply  of  which  i 
'g  end  dairy  diets. 


substsotinl. 


e eleven  regions  the  increases  in  the  costs  of  tho 
e Indepeodoiit  and  slnultoneous  solution  were 
e Portland  region,  however,  the  increase  In  the 
cost  of  the  beof  diet  was  small-much  enaller  than  the  increase  In  the 
hog  and  dairy  diets.  This  was  largely  due  to  the  fact  that  the  nucrienc 
composition  of  barley  more  nearly  coincides  with  the  nutrients  required 
in  the  beef  diet  than  the  nutrient  composition  of  other  ingredients.  Since 
there  was  a relatively  abundant  supply  of  barley  In  this  region,  this 
ingredient,  plus  a small  amount  of  protein  and  mineral  suppUmencacIon, 
provides  an  economical  means  of  formulating  this  diet.  In  ochor  regions, 
tha  Indigenous  feedsiuffa  fit  tho  specification  of  the  hog  and  dairy 


In  Sinmsary,  an  Incraase  in  diet  costs  occ 
id  simultaneous  foruulecion.  Composition  oi 
itwaen  the  cwo  formulations  as  the  supplies  c 


irred  between  the  Independent 
he  diets  also  differed 


and  Che  lower  priced  mobile  by-product  feedstuffs  were  exhausted.  The 
allocation  of  individual  teodscuffs  to  specific  diets  within  regions  does 
not  follow  tradltloosl  fomulotions  of  diets. 


of  aninal  feodlng.  T^o  total  au^fply  of  tfic  high  protoln  feed- 
stuffa  vaa  33. B billion  pounds  in  1963.  Ilia  alnultanoous  loast-coat 

aoybenn  oil  nteol  ecjuivalent  of  this  quantity  of  urea  Is  7.8  billion 
pounds.  Had  the  ursa  nor  been  available,  tlia  poteniial  use  of  high 
protein  feedstuffs  vould  have  been  30. 5 billion  pounds  or  90  percent  of 
the  total  protein  supply.  Llbeuisc,  the  quantity  of  DL  Ketblooine  used 

The  total  utilization  of  synthetic  nutrients  estimated  by  the  two 
formulations  is  shown  in  Table  19  end  by  regions  in  Appendix  Tables  38 
and  59.  If  the  urea  and  DL  Hethioninc  had  not  bean  available,  it  is 


Proportion  of  Pecdstuif  Supply  Otillxed 


this  study  also  utilized  these  feedstuffs.  Specifically,  the  at 
feedstuffs  cousumed  by  (I)  turkeys  (2)  sheep  C3)  dairy  cows  for 

aystetj  (13)  and  the  IBM  360-50  computer  and  (2)  insufficient  technical 


tills  study  uss  InltlAtcil  no  ostliodolOBy 


deCGrelnc  "optimum"  quantity  of  each  foodstuffs  Chat  would  be  consumed  by 
tliG  scvccol  clossos  of  livestock.  In  this  first  otcenpc  to  optimally 
allocate  the  feed  supply  on  the  basis  of  the  outriont  requiroments  of 
aninsls,  the  difference  betwocn  the  "optimum"  quantities  required  by  the 
b classes  of  animals  and  quantities  available  cepresanta  a first 
approximation  of  the  quantities  of  fecdstuffs  available  for  the  animals 
not  ioeludod  In  the  model.  The  study  indicates  that  the  feedstuffs 
available  for  these  animals  Include  substantial  quantities  of  oil 
seed  meals,  corn,  mllo,  hsys  and  silagea  - the  fecdstuffs  which  are 
nocmally  fed  to  these  Claeses  of  animals. 

This  mcehud  of  allocating  the  feed  aupply,  with  all  classes  of 
livestock  Included,  may  be  more  efficient  than  Che  procedures  currently 
followed  by  livestock  producers.  If  this  is  true,  there  should  also 
he  an  excess  of  fecdstuffs  over  the  amount  required  to  feed  the  current 
livestock  populations. 


Results 


the  Iterative  Formulations 


The  results  of  four  attempts  to  equate  the  difference  in  diet 
costa  with  the  cost  of  transporting  the  product  from  surplus  to  deficit 
regions  are  presented  in  Che  following  order:  broilers,  layers,  hogs, 
fed  beef,  and  dairy.  The  original  intent  of  Che  study  was  Co  continue 
Che  iterative  procedure  until  it  converged  to  a stable  solution.  However 
after  four  iceraclcns  it  became  evident  chat  Che  allocation  method 
used  would  not  coverge  to  a solution  in  a reasonable  number  of  iterations 


Billion  dollsra  £> 


differoncod  (FCD) 
transportation  rat 
solutions  was  used 


' pToccduro  boon  continued,  the 

CPCDRlIt)  ar.ons  regions  the  everaae  of  Che  four 
These  average  costs  and  their  standard  deviations 


d hccause  1 


The  average  of  tho  four  solutions  w. 

estloiatc  the  aeiount  of  psrtlal  specialisation  11 

than  vere  available  in  the  IsoBoblle  aupply  i 
indigenous  feed  supply  was  not  fully  used, 
to  coeipare  cost  differences  aeiong  regions. 


a feedatuffs  were  required 

le  reletlonship 
oats  because  the 


broilers 


presented  in  the  following  order:  (1)  the  feed  coet 

trsneportation  rate  (FCDRTR)  Table  21; 

:he  FCDETR  and  the  transportation  rate  <TI 
: difforenoea  among  regions;  and  (d)  the 
.es  necessary  to  neutralize  Che  effects  ol 


(2)  Che  differences  betwi 


Tabic  20. — Average  Coats  and  Stamlard  Deviations  of  the  Five  Dicta  in 
Eleven  Regions  for  the  Four  Iteratlona^  CCcnca  per  100  Pounds) 


Bos  ton 

Philadelphia 

Chicago 


Portland 


1.73  225 


Hesiphls 


1.26 


°See  Appendix  Tables  16  through  22  for  the  costa  at  each  iceratlon. 
Appendix  Tables  30-33  for  brollersj  Appendix  Tables  36-39  for  layers; 
Appendix  Tables  54-57  for  dairy. 


Table  21. — Broilers:  Feed  Cost  DiCferciiee  HqulvalsnC  of  the  Transportation 

Rate  (FCDETSL)  by  Regions,  Cents  Per  100  Founds^ 


Boston 

Philadelphia  S' 
Chicago  12 

tUnneapolla  14 

Portland 

Los  Angelos  2 


Feed  oust  difference  (AppendlK  Table  23)  tines  2.9  feed  convccsion  ci 
°PCDRTR  greater  than  transporcntlon  race  (Appendix  Table  12). 


Wlien  the  PCDETR^j  - >0  between  Che  jth  consusipclon  in  region 

j vQs  fihipped  n iroie  region  1.  Tltose  7CDETR  - TR  diffcrencec  arc  shown 


Production 


Chicago,  KanKCs  City,  Minneapolis 

Philadelphia 

Chicago 

Kansas  City 

Hlnneapolie 

Kansas  City,  Minneapolis,  Denver 


Kaasas  City 


Philadelphia 

Chicago 


Minneapolis 
Portland 
Los  Angeles 


Atlanta 


regions  was  made  by  subtracting 


dlCferences  in  non-feed  costs  between 
Che  FCDEIS  from  the  Ht  Clablc  22).  This 
could  have  existed  if  shipment  had  been 
consuming  region  sssuming  constant 


The  values  in  the  producing  region  row  are  the  minioum  amounts 
chat  will  induce  afilpoieac  for  Che  ICh  producing  region  to  Che  jth 
consuming  region.  For  example,  if  Che  Atlanta  region  was  to  have 
produced  broilers  Co  be  caasumed  in  Chicago,  the  non-feed  costa 
would  have  to  do  1.93  cents  pec  pound  less  chan  Che  non-food  costs 
in  Chicago  to  offset  Che  rransportstion  rate  and  the  difference  in 
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e changed 


:n  producing  ond  consun: 
‘t  BhlpoienCH  co  begin  b< 


regionOr  then  the  difleronce  li 

Che  non-feed  conce  factors  of  production  could  have  received  In  19&S 

cents  per  pound  of  broiler  less  than  producers  In  Kanses  City  who 
shipped  broilers  into  Che  Atlance  region  for  consumption.  In  essence, 

broilers  for  consumption  within  Che  region. 

In  BunsBsry,  the  two  dominant  production  regions  for  brollecs, 
Memphis  and  Atlanta,  with  63.2  percent  of  the  U.S.  broiler  production, 

In  1965  the  Chicago,  Kansas  City,  and  Klnneapolls  regions,  which  pro- 


Eggs 


loCdCed  in  Che  regien  where  cho  egg  wae  ce  he  coneumed.  This  eierkcL 
ere  perlshehle,  fraglLo,  end  require  bulk;  shipping  centelners. 
nor  ronsldered  In  chle  ecudy  was  Che  enrket  for  cull  hens. 

wore  not  compared  with  rruclc  races  because  of  the  difficulties  en- 
countered In  obtaining  ceLlable  dare  on  truck  ratss  between  the  eleven 


^c  egg  Industry  in  Che  Memphis  and  Atlanta 
regions  (Appendix  Table  3)  la  difficult  Co  explain  by  compering  dif- 
ferences In  Che  FCDETft's  end  TS's  between  regions  (Table  25).  In 
order  for  these  regions  to  ship  eggs  outside  of  the  region,  It  would 
have  been  noccssoty  for  producers  to  accept  from  1.7  to  4.4  cents  less 
per  dosen  In  the  Memphis  region  Chen  prodocers  In  Che  conoumlng  region, 

Co  5.6  cents  lees  per  dosen.  tn  most  regions  this  analysis  sliowed 
chat  producers  should  have  received  n premtnra  for  eggs  that  were  produced 


feed  coat  differences  were  used  os  the  judgment 
wed  e different  sequenco  thon  tho  four  other  classes 


Table  2&. — Layers:  Peed  Ceat  DlfEerence  ^^uivalenC  of  the  TransporEuELoo 

Kate  {FCDETR)  CciiEa  by  100  Pounds  by  Regiens* 


Region 


Philodelphla  82 
Chicago  99 


Porcl.ind  0 


dlfEornnca  (Appendla  leble 


7S 


Table  25.— lejcre;  Dlfretance®  Betveen  the  IcansporcatloB  Bate  CTR)  and 
the  Teed  Cost  Diffoteiice  Equivalent  ot  the  Traueportatlon  Rate  (FCDEIH) , 


Llhewtse,  a dcerecee  Jn  production  vi 


In  nxaitlDliig  tha  FCDBTR’f  for  poric  (Table  26}  cbeco  vnre  alx  caaes 
where  the  FCDCTR’a  were  greater  than  the  IR’b  (Appendix  Tablea  14  and  ]S). 
These  cases  were:  Philadelphia,  Chicago,  Ranaau  Clcy,  end  Hlmieapolls 

being  greater  than  Seaton;  Kansas  City  greater  than  Kcinphls  and  Denver; 
and  Minneapolis  greater  than  Philadelphia.  However,  in  comparing  the 

of  Chicago,  Itansen  City,  and  Minneapolis  regions  approach  the  TS's  to 
the  Dtlter  sonsoming  rcglena.  The  relationship  between  the  FCDHTR’a 
to  the  TH's  In  the  regions  currently  producing  most  of  the  nations  pork, 
end  the  poaelbla  econoalcs  of  scalo  in  the  assembly  end  marketing  oi 
pork  and  pork  products  in  these  regions  suggests  that  major  changes  In 
the  cost  structure  of  this  litdustry  would  he  required  before  it  would 

based  on  the  results  of  this  study,  the  three  regions  Chicago,  Kansas 
City,  and  Mlnnoapolls,  which  produce  66  percent  of  the  nation's  pock, 
appear  likely  to  continue  as  the  major  pork  produccra.  Since  the  TR 
for  production  to  be  oriented  to  either  the  market  or  feed  production 
sceaa.  BlaCoricslly,  Che  pork  industry  has  been  oriented  to  the  feed 
producing  region  and  the  cost  structure  in  1966  indicated  there  was 
little  incentive  Cor  the  Industry  to  expend  preducclon  s 


packet  or  consumptlcm  regions 


I S I I I I 
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Region 


enctpcloixs,  Atlanta  and  Boston  (Table  2B).  However,  close  opproninaclona 
of  die  Tc  and  FCDETR  oxlaCcd  from  HinoeapollG  to  PhlladcLpMa,  and  from 
Chicago,  Kansas  City,  and  Merthls  to  Atlanta.  Elements  omitted  In  the 
study,  but  importanc  In  the  Xocatioo  of  feedluts,  were  the  cost  and 


sources  of  feeder  steers.  Feeder  steers  wore  assumed  to  be  availabe  in 
unlimited  supply  and  at  a constant  price  In  all  regions. 

between  the  Atlanta  and  Midwestern  producing  areas  Indicates  char  crens- 
porcetion  rates  snd  feed  cost  differences  were  almost  equal.  This  means 
that  there  was  little  advantage  for  production  firms  to  be  locstsd  in 
Bichcr  tho  production  or  consumption  areos  tor  the  quantity  of  fed  beef 
eoneumed  in  this  region.  Fon-feed  cost  taetors  have  played  an  important 
rolo  In  this  orientation.  Thy  toay  also  explain  why  there  was  production 
of  fed  cattle  in  both  arecs  during  1965.  Potential  axpanalon  was  indicate 
in  the  Philadelphia  region,  hut  Che  market  otienced  producers  could  have 
commanded  at  moat  23  cants  per  100  pounds  over  Che  Midwestern  producers. 
Producers  In  ocher  reglona  could  hove  obtained  a substantial  premium  for 
producing  fed  beef  for  consumption  whlthln  the  region. 


The  relationship  between  the  FCDEK’s  and  Tg’a  explains  why  fluid 
milk  potductlon  market  was  oriented  in  1965  (Table  30).  This  was  a logical 
orlencacion  when  tha  perishability  of  the  eoaimodlcy,  the  water  concent 
and  feed  requirements  (iO  pounds  of  feed  per  100  pounds  of  milk)  were 
token  Into  consideration.  Even  chough  the  amount  of  dairy  diet  required 
In  each  region  was  constant  between  iterations  of  Che  slmulcansous 
formulotlons  the  cost  In  some  of  Che  feed  deficit  areas  varied  from 


percent  from  iteration  to  iteration. 


S3 

Tlic  rfinge  of  Che  FCDETK  valuos  wos  frerm  24  cenCe  per  100  pounds 

The  price  range  for  Grade  A,  fresh  fluid  lellk  vos  from  4-7  dollars 
per  100  pounds.  Tho  ninlnuD  non-feed  coeC  differences,  HTiFCU,  ranged 


percent  of  Che  price  differences  hecwoen  regions.  This  indicacee  chat 
It  would  have  been  oecescary  for  producers  to  accept  cxcrcocly  low 

In  Bunaary,  nllk  hse  a market  oriented  production  locacloc  with 
producers  In  each  region  enjoying  a BubsCanClol  premlun  or  proccctlon 
from  cocnpeClclon  from  octier  regions,  dsponding  upon  the  interpretation, 

by  comparing  the  costa  of  transporriog  the  products  (Tk  tables)  with  Che 
Feed  Cost  Difference  Equivalent  of  the  Trsnsporcstion  Kate  (FCDETR) . These 
dace  are  located  In  csblee  in  the  sections  where  ench  class  of  livestock 


■r  consompcion  vlchln  cl 


Table  31. — Dairy:  Feed  Cost  Difference  Equivalent  of  the  Transportation 
Sate  (FCDCTR)“,  Cents  Per  100  Pounds,  by  Region 


Philadelphia  5 
Chicago  Id 
Kansas  City  20 

Portland  12 


Kamphis 


Peed  cost  differences  (Appendix  T. 


produtlrig  regions.  A decrease  In  returns  would  here  been  necessary  for 
the  broiler,  fed  beef,  end  pork  producer  to  compete  for  tbs  Koston 
osrket  for  these  products.  Tlic  Boston  producer  was  not  in  s position 
to  produce  any  of  the  five  livestock  products  for  consumption  in  ocliec 

Philsdelohta  Sesion 


Producers  in  the  Philadelphls  region  bed  sn  advantage  In  producing 
broilers,  eggs,  fed  beef,  snd  milk  for  consumption  within  the  region, 
plus  an  advantage  over  Boston  producers  In  producing  fed  beef  and  pork 
for  consumption  within  Boston  region.  In  1965,  producers  in  the 
Philadelphia  region  produced  only  a aeiall  proportiee  of  the  fed  beef  and 
por  consumed  in  the  region.  The  prospects  of  this  region  becoming 
s surplus  producer  of  the  five  livestock  products  appeared  remote 
based  on  the  results  of  this  study  snd  the  fact  that  the  region  con- 
tained 24.7  percent  of  the  C.S.  population  in  1965. 


In  1965,  producers  in  the  Chicago  region  produced  a large  per- 
centage of  Che  region's  consumption  of  eggs,  fed  beef,  and  milk,  but 
produced  only  a very  small  proportion  of  Ice  broiler  consumption,  and 
was  a surplus  producer  of  pock.  In  the  Chicago  region  the  producers  of 
every  class  of  llvoscock  were  In  a position  to  obtain  s premium  price 
for  products  consumed  locally.  In  producing  broilers  for  shipment  to 
other  regions  an  advantage  existed  over  the  Boston  producer:  and  with 
small  discount  on  non-fned  cost  factors,  the  Chicago  region  producers 
could  have  competed  with  Che  Memphis  and  Atlanta  producer  for  the 
products  coneumed  in  these  regions. 


Kansas  Clcv  Region 


The  Kansas  ClCy  region  was  a surplus  producer  of  eggs,  fed  beef, 
pork  end  oiilk  in  1965  and  a deflcir  producer  of  broilers  in  relation  to 
the  region's  consuapLlcm  of  C!iesc  products.  The  Kansas  City  brollcra 
producer  could  eJtJier  have  obtained  higher  non-feed  costs,  or  a higher 
return  on  noo-fecd  ooece,  than  producers  In  6 of  the  other  10  reglone. 
Likewise,  in  pork  production  an  advantage  oxiated  over  the  producers 
in  the  three  other  regions  end  an  alitost  eguel  advantage  existed  with 
ptoducers  in  four  other  regions.  In  the  production  of  eggs  and  fed  beef 
the  Kansas  City  region  producer  had  an  almost  egual  ndvancago  vlth  two 


The  Minneapolis  region  was  a surplus  producer  of  fed  bee! 
pork,  and  eggs  and  e deficit  producer  of  broilers  for  1965.  ' 
producer  In  this  region  had  on  advancago  over  producers  in  twi 
regions  In  Che  production  of  broilers,  pork,  and  fed  beef,  an< 
advantage  over  aeveral  additional  regions  in  the  production  ol 
broilers,  eggs,  and  pork. 

Portland  Roalon 


The  Portland  region  was  deficit  in  the  production  of  I 
fed  beef,  end  pork  in  1965  and  produced  practically  all  of 

a reasonable  chance  to  ship  products  out  of  the  region,  an< 
faced  with  a situation  in  which  producers  In  other  regions 
an  equal  chance  of  producing  livestock  products 


Anaeleg  Regloa 


?rcducfirs  ii 

quaiiclty  O' 


n thft  Loa  Angelica  region  produced  che  approainaCe 
iG  quoncLty  of  brollcra  and  pork  produced  being  leas  Oieo 

The  Donver  region  produced  a eurplua  of  fed  beef,  end  wae  deficit 
have  producod  all  of  cbe  egga,  milk,  beef,  and  pork  consumed  in  cho 


b Che  cncepclon  of  pork  during  1963.  The  nomparisoo  of  Che  VCDETk'e 


products  were  nerkec  oriented  In  production 


Wenrphis  Reeion 

end  produced  e deficit  of  pork  sod  fed  beef,  Producers  in  this  region 
hsd  to  eccepc  a lower  return  on  the  non-feed  cost  factors  or  he  more 

lower  coturn  also  applied  co  broilere  and  pork  produced  for  consumption 
in  the  region,  ee  producers  In  other  ceglone  had  an  advantage  according 
Co  these  results.  The  other  three  livestock  products  could  heve  been 
produced  In  the  eisount  equaling  Che  quantity  consumed  which  result  in 
the  producers  receiving  a prealum. 

Atlanta  Region 

Producers  in  Che  Atlanta  region  were  producing  a surplus  of  broilers 

and  pork  consumed  within  Che  region.  The  results  indiceced  that  this  region 
had  a conpoticlve  advantage  in  feed  cost  for  the  production  of  milk, 
pork,  and  eggs  for  the  consumpCiOD  within  the  region.  The  non-feed  cost 

of  fed  beef  for  ooosumpclon  in  the  region.  Broiler  producere  had  to 
either  accept  lower  returns  on  non-feed  cost  factors  or  be  more  efficient 
regions  in  order  co  produce  the 


I963ivaujij  liava  had  ta  take  algnlflcently  leae  returns  en  the 
icr  reijlone. 


13  COXCLUSIOKS 


Iq  chis  sciidy  a llneiir  prostflnnlnB  model  was  develapail  Co  allocaCe 
Che  1965  supply  of  livoscock  foedacuCCs  CO  Che  hcoilers,  layers,  hogs, 

GounCcy  during  choc  year.  The  allocaCion  of  producclon  was  based  on  Che 
Icasc-cosc  forouiLaclon  of  discs  chac  net  nutricionel  requireraencs 
cscabllshed  by  Che  NeCional  Research  Council.  The  feedsCuff  supply  was 

five  classes  simultaneously.  The  cose  and  composlcioo  of  the  disc  for 
each  class  of  animal  in  every  region  was  compared  between  Che  independent 
and  slmulcaneous  fomnilatloita  of  Che  dlocs.  An  effort  was  made  Co 
deCsrmlnc  chG"opt]nun"loeacion  Co  produce  Che  five  classes  of  animals 

ICeraclve  procedure,  using  Che  simulccneous  foromlaelon  model.  However, 
Che  procedure  was  not  converging  uc  e saciefaccory  rate  Cowards  a stable 
solution  and,  after  four  Icoracloes,  the  procedure  we 
alceroaca  procedure  using  Che  average  cost  of  the  die 

of  Che  creneporcecion  race  (FCDKTR)  becueen  regions, 
was  slow  Co  converge  bccaeae  die  altoccCion  eiodel  dlC 
partial  epeelalisacion  of  producclon  wlcMn  a region. 

Dice  costs  were  relacively  high  In  regions  in  wl: 
nutrients  was  not  aufficionC  CD  produce  Che  quanclcy 
consumed,  l.e.,  deficit  feedstuff  produclog  areas.  T 


locally  produced  Ccedscuffu  were  auallaljlc,  Livestock  producers  ia 
deficit  feedecuffs  produclup  areas  appeared  to  have  an  advantage  over 
producers  in  surplus  fecdsCuffa  producing  regions  for  the  siarket  in 
chose  regions.  Once  Che  local  supplies  of  fecdsCuffe  vero  uciliaed  Che 
cost  of  Che  diet  increased  rapidly  in  the  deficit  feedscofts  pcoduclag 
regions. 

The  cost  of  Che  least-cost  formulation  of  the  diets  uas  higher 
when  Che  feedscuffs  uece  allocated  among  classes  of  animals  slmultane- 

for  the  oggregaCe  supply  of  uucrients  among  the  five  classes  of  livestock. 
The  nutrient  supply  Is  contained  in  feedscuffs  vhich  have  differing 
quantities  of  nutrients  such  that  the  supply  of  the  feedetuffs  with 
tha  cheapest  source  of  the  limiting  nutrient  is  exhausted  first.  In 

to  furnish  the  required  amounts  of  Chs  limiting  nucrlcnta. 

used  Co  rsallocaCe  the  feed  supply  among  animal  populations  dacerminad  by 
a model  designed  to  cqusco  feed  difficulties  with  transportation  costs 

For  each  class  of  animals  by  region.  The  location  of  broiler  production 
sppcsced  to  be  significantly  out  cl  phase  with  the  TR  and  FCDETR  method 

expansion  of  the  broiler  Industry  would  have  occurred  outside  of  the 
two  major  producing  regions.  The  expansion  would  have  most  likely  occurred 
in  cho  rhrcQ  Hidweutem  regions,  bosod  on  these  comparisons.  Egg  and 
milk  production  were  market  oriented  io  location  and  on  expansion  of  the 


FCUETB  differences  being  relatively  soall.  However^  the  Industry  was 
feed  producing  region  oriented  and  there  uss  no  strong 
produce  pork  outside  the  current  producing  regions. 


be  Che  eiorc  sensitive  co  the  exhoustion  of  the  local 
locally  produced  feedstuffs  available  in  consucnpCion 


oriented  In  cosparlng 
beef  diet  tended  co 


In  gcnoral,  tlie  hypotheale  cl 

to  produce  the  unit  of  product  wet 
exception  was  broilers  and>to  a le 

true  nnd^alao,  they  were  produced 
production,  on  the  other  hand,  vat 
feed  producing  regions. 

Che  crsnsporcacloa  rat 
Influence 


the  cost  of  shipping  a unit  of  pro- 


cranoportatlDo  policy  Iron  t1 


production  between  e surplus  and  deficit 
rhe  transportation  rote  on  fed  be( 


these  two  coQno^ltles  £ 


change  the  locetlori  of  ptoduetion  were  teletlvcly  large.  Raetroccut- 


o neutralize  any  advontage  one  region  hai 
a national  policy  viewpoint  concerning  cT 
nee  of  various  policies  on  diet  costs  of 


oth  regional  and 


f increasing  cl 


eoianodleias;  (2}  changing  the  levels  of  production  of  various  feed- 
stuffs;  (3)  the  effect  of  new  fcedstuffs  or  nutrient  sources  or  live- 

several  feedstuffs;  (3)  chenglng  the  nutrient  levels  of  certain  feed- 
stuffs,  e.g.,  increasing  lysine  content  of  corn,  end  the  economic 
impecc  OR  the  various  sectors  of  the  llvestocV.-feed  industry. 

The  simultaneous  least-cost  formulation  model  of  the  five  diets 
in  eleven  regions  could  be  expended  to  k diets  and  n regions.  In 
addition,  this  eiodel  could  bo  used  in  a conpreheelve  epatiel  equilibrium 

made  In  spatial  equilibrium  models. 
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Appendix  Table  8. — FooCnotes  continued. 


Alfalfa  Meal  - 17  percent  Dehydrated  - *nne  ns  SBOM. 


Citrus  Pulp  - 
Anseica,  Memphis,  an 
lakeland,  Florida,  pt 


aee  as  S80M  for  Boston,  Philadelphia,  I.os 
Atlanta.  The  price  in  other  regioos  waa  Che 
ce  IPIorida  Cenners  Associacipnl  plus 


Brewers  Graios  - a. 


cranaportatloa. 


for  Portland  and 
Kansas  City  plus 


Distillers  Crains  - same  as  SBttl  for  Boston.  Philadelphia, 
Chlcaso,  Memphis  and  Atlanta.  The  prices  In  other  rejioas  were 
Chicago  plus  trensporcation. 


Brewers  Ye. 
transportatlaa. 


Urea  - Simple  average  price  of  Monthly  quotations  in  Feedstntfs 

of  ingredients  with  stable  prices.  Urea  prices  were  the  ssae 

delivered  east  of  the  Rockies,  and  higher  west  of  Che  Rockies. 

Prices  quoted  with  equalised  freight. 

DeflDOrlnatcd  Phosphate  - same  as  Urea. 


Limestone,  Feed  Grade  - price  is  based  on  prices  farmers  pay 
for  limestone  as  a fertilising  material.  Atrlcultural  Prices,  p.  1 

Salt  - Average  price  paid  by  farmers.  Agricultural  Prices, 
p.  163.  
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Appendix  24. — Layers:  Feed  Cost  Ulfierences  CFCD)  Using  Average  Cost  of 

Four  Iterations  (Cents  Per  LOO  Pounds)  by  Regions 


Region 


Fhlladelpbla 

Kansas  City 
Kinneapolla 


0 -32  -39  -52  -53  — 2 -36  -L8  -28  -10 


Angeles 


135 


Appendix  2S. — Ho. 


Fcoduc Ing 


PhiladoLphla 

Chicago 

Nlnneapolle 

Portland 


Aclanca 


-35 


Regions 


ProduclDg 


Philadelphia 


Hinneapella 

Portland 


Conauming  Region 


1 3 

J §_ 


i 3 


Atlanta 


SoBCon 

FhlladalphlB 


Hlnnaapalis 
Los  Angeles 


Hcmphis 

Atlanta 


45  37  — -5  -15  U 35  7 -1  9 34 

SO  42  5 — -10  21  40  12  4 14  39 


21  -16  -21  -31  — 19  -9  -17  -7  -18 


2 -35  -40  -50  -19  — -28  -36  -26  -1 
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